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E X P E R I M E N T A L S T U D I E S O F T H E I N F L U E N C E O F H I G H 
D O S E S O F V I T A M I N S A A N D Е O N T H E 5 ' N U C L E O T I D A S E 
A N D A D E N Y L P Y R O P H A T A S E A C T I V I T Y A N D O N T H E 
Q U A N T I T Y O F T H E T H I O L G R O U P S I N T H E 
H E A R T M U S C L E O F W H I T E R A T S 
N . I v a n o v 
Department of Medical Chemistry and Biochemistry, Varna 
I t is k n o w n t h a t 5 ' n u c l e o t i d a s e and a d e n y l p y r o p h o s p h a t a s e p lay 
an i m p o r t a n t ro le i n t h e p rocesses o f a the rosc le ros i s (4 ,6 ,8 ) . Our a im 
w a s t o s t u d y t h e i n f l u e n c e o f v i t s . A a n d Е o n t h o s e t w o enzymes and 
q u a n t i t y o f t h i o l g r o u p s in t h e hear t musc le . 3 2 f e m a l e rats o f a b o u t 
150 g b . w . w e r e used in t h e f o l l o w i n g g r o u p s : l - c o n t r o l ; 11-treated w i t h 
h i g h d o s e s o f v i t A ; I l l - t rea ted w i t h h i g h d o s e s o f v i t E. V i t A and v i t Е 
w e r e i n j e c t e d 3 t i m e s d u r i n g 10 d a y s t o t h e s u m m a r y d o s e s o f 100 0 0 0 
IU per ra t (v i t A ) a n d 4 5 m g per rat (v i t E). A l l a n i m a l s w e r e fas ted f o r 
15 h a n d w e r e k i l l ed at t h e same t i m e o f day . The e n z y m e ac t i v i t y in t h e 
heart m u s c l e w a s d e t e r m i n e d by u s i n g a m o d i f i c a t i o n o f Z e m p l e n y i et 
al (8) t o t h e m e t h o d s o f A h m e d a n d Reis (3) f o r 5 ' n u c l e o t i d a s e and o f 
B a n g a a n d N o v o t n y (4) f o r a d e n y l p y r o p h o s p h a t a s e . T h i o l g r o u p s w e r e 
d e t e r m i n e d b y u s i n g o u r m o d i f i c a t i o n o f p o l a r o g r a p h i c m e t h o d o f a m -
p e r o m e t r i c t i t r a t i o n (5 ) . The resu l ts o b t a i n e d are s h o w n o n t a b l e 1 . 
Tab le 1 
I - controls 
n = 9 
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I I - v i t A 
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* A c t i v i t i e s expressed as m g s p h o s p h a t e per m g p r o t e i n 
* * M o l . 10 " 7 per m g p r o t e i n 
S ta t i s t i ca l l y s i g n i f i c a n t inc rease in t h e 5 ' n u c l e o t i d a s e ac t i v i t y in 
7 4 
t h e hear t m u s c l e o f f e m a l e rats in jec ted w i t h h i g h d o s e s o f v i t A w a s 
f o u n d (t = 3 , 3 6 0 ; p < 0 , 0 0 2 ) . S i g n i f i c a n t increase in t h e same ac t i v i t y 
w a s o b t a i n e d u n d e r t h e i n f l u e n c e o f h i g h d o s e s o f v i t Е as w e l l 
( t = 3 , 2 9 6 ; p < 0 , 0 1 ) . H i g h d o s e s o f v i t A led t o s ta t i s t i ca l l y s i g n i f i c a n t 
increase in t h e adeny I p y r o p h o s p h a t a s e ac t i v i t y in t h e hear t m u s c l e 
(t = 4 , 9 3 1 ; p < 0 , 0 0 1 ) . S i g n i f i c a n t increase in t h e same a c t i v i t y w a s o b ­
t a i n e d u n d e r t h e i n f l u e n c e o f h i g h doses o f v i t Е as w e l l (t = 8 , 4 1 1 ; 
p < 0 , 0 0 1 ) . Our e x p e r i m e n t s revealed a c o n s i d e r a b l e s ta t i s t i ca l l y s i g n i ­
f i c a n t increase o f t h e t h i o l g r o u p s in the hear t m u s c l e af ter t h e in jec ­
t i o n o f h i g h d o s e s o f v i t A (t = 2 7 , 5 7 1 ; p < 0 , 0 0 1 ) . A s i g n i f i c a n t increase 
o f t h e t h i o l g r o u p s w a s o b t a i n e d after t h e i n j e c t i o n o f v i t Е as w e l l 
(t = 9 , 4 5 6 ; p < 0 , 0 0 1 ) . A n increase o f p y r i m i d i n e n u c l e o t i d e s and o f py ­
ruva te in b l o o d and t i ssues is caused by v i t A d e f i c i e n c y (1 ) . The i n ­
c reased ac t i v i t y o f t h e 5 ' n u c l e o t i d a s e in t h e m u s c l e u n d e r t h e i n f l u e n c e 
o f h i g h doses o f v i t A c o r r e s p o n d s t o these d a t a . The inc reased enzyme 
a c t i v i t y leads t o rap id d e s t r u c t i o n and l o w e r i n g o f t h e c o n c e n t r a t i o n o f 
al l n u c l e o t i d e s . In a n o t h e r s t u d y o f o u r s (2) inc reased 5 ' n u c l e o t i d e s ac­
t i v i t y i n t h e aor ta u n d e r i n f l u e n c e o f h i g h d o s e s o f v i t A w a s o b t a i n e d . 
There is a c o r r e l a t i o n b e t w e e n v i ts A and Е (1 ,7 ) . V i t Е e n h a n c e s m e t a ­
b o l i s m o f t h e pu r ines a n d nuc le i c ac ids . A c c o r d i n g t o o u r resu l ts , h i g h 
d o s e s o f v i t Е lead t o a s i g n i f i c a n t increase o f t h e 5 ' n u c l e o t i d a s e ac t iv ­
i ty . The increased m e t a b o l i s m o f t h e pu r ines a n d n u c l e i c ac ids may be 
re la ted t o tha t . I t is p o s s i b l e t h a t t h e i n t e r a c t i o n b e t w e e n t h e t w o v i t a ­
m i n s in t h e o r g a n i s m has a pos i t i ve e f fec t o n e n z y m e ac t i v i t y . Other 
a u t h o r s r e p o r t t h a t v i t s A a n d Е p lay an ac t ive ro le in t h e processes o f 
b i o l o g i c a l o x i d a t i o n . S t i l l t he re is n o t a s u f f i c i e n t e x p l a n a t i o n t o t h a t 
e f fec t . It is poss ib le t h a t t h e da ta o b t a i n e d a b o u t t h e increase o f t h e 
a d e n y l p y r o p h o s p h a t a s e ac t i v i t y relate t o t h o s e p rocesses . The c o n ­
s iderab le increase in t h e q u a n t i t y o f t h i o l g r o u p s o b t a i n e d unde r t h e 
i n f l u e n c e o f v i t s . A and Е m a y be re la ted t o t h e inc reased enzyme ac t i ­
v i t i es s t u d i e d . 
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